espacenet — Bibliographic data 

CRYSTAL GROWTH METHOD OF NITRIDE SEMICONDUCTOR AND 
METHOD FOR FORMING SEMICONDUCTOR ELEMENT 



Page 1 of 1 



Publication number: 
Publication date: 
Inventor(s): 

Applicant(s}: 
Ciassiflcation: 
- International: 



- European: 

Application number: 
Priority number(s): 



JP2002313733(A) 
2002-10-25 

BIWA TSUYOSHI; OKUYAMA HIROYUKI; DDI MASATO 
OHATA TOYOJI + 

SONY CORP + 

C23CW34; C30B2SA>2: H01L21/20; H01L21/205; 
H01L33/12; H01L33/32; H01SS/323: C23C16/34; 
C30B25/02; H01L21/02; H01L33/00; H01S5/00; (IPCI- 
7): 023016/34; H01L21/205; H01L33/00; H01S5/323 

C30B25/02; C30B29/40B; C30B29/40B2; H01L21/205C3- 
H01L21/20B6B2; H01L21/20B6B6 

JP20010113713 20010412 

JP200101 13713 20010412 



Also publlslied as; 

JP3956637 (B2) 
IUS2002170489 (A1) 

US7033436 (B2) 
US2006096524 (A1) 

US7553370 (82) 



Abstract of JP 2002313733 (A) 

PROBLEM TO BE SOLVED: To provide a crystal 
growth method of nitride semiconductors, wherein 
performance and life of a semiconductor device to 
be formed are improved by reducing transition 
density. SOLUTION; This crystal growth method of 
nitride semiconductors is provided with a first crystal 
growing process wherein a plurality of island- 
shaped crystal regions of nitride semiconductor are 
formed on the base substance by using vapor 
growth, and a second crystal growing process 
wherein the island-shaped crystal regions are grown 
furthermore while boundaries of the Island-shaped 
crystal regions are bonded to each other. In the 
method, crystal growth speed in the second crystal 
growing process Is set higher than that in the first 
crystal growing process, or crystal growth 
temperature in the second crystal growing process 
Is set lower than that In the first crystal growing 
process.; Thereby transition Is changed at a 
bonding part of boundaries, and transition density 
can be reduced. 
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1 Om^2 6Wi±tfi^-^lXi^-^2 lifi^-fi, . 

10042] :.<ni^-^^2ii}i^'fh^^^yybm 

^ L < ii^'J'-mk IX. ^:R3M^^5B* 2 0 mi t'll 
tia:^$-ti:S. ;iO||2<:Oigflfig;Rig-C'OJ«*3l[ig-C 

46, ite^g|52 7(:(4iI3|S(*JgtjA§^^^ ( e ) t 

^•f i 3 t»^£^^:v>^p«gB (void) 2 8*J^$iiS ; t 
iZ^ki. MPSI52 4*>^>®ftL*S^2 7tffe»L?t 

$-a:&o ^fiFmn^f^tm-or^mmmxii. 
ix^^mti.zbmt^'o. ztuzx'o^^mhm 
[0043] ^mm(osimmm^m^:m 

XU , IS 2 CO*S^^:RXSf fig:Sa[S S: 2 0 X/ m t 

iztizkifix'^i. m-^x. mmmz^mmm 
^Mtm-oxmi>z^^^B(oi&mi&m-ti z t *^x^ 

2 co^M^xm izwut^ mizA^msi ^mM $ -itx 
\>^if}K m 1 commmmiizmm^tii, x o iz&m&i 
Tif?>xdi,zmmLxh^\>\ tt:. a,w^^m^m± 

f 0 0 4 4 ] :$^mmmijf^ i (Timmmtmmz. ^ 



fig-r s zbi , mco^^m^b ix^^mm h 
yyi^^:?'^i(r)m<^mim'Fi:mm'hzb t^^-e 

i—mcom^Fizm^^ti-f, sm^b'<^7 r-tvh s-fij 
Mixmisimg(.it::^nm^^!zcr)\::y s y mm 

JaSrJgfig-tl) Z b t^^ii!l(r)^JU'yiliMcr>it-^^^H:X' 

i> nm(n^^mi z b i^'^ I. zz xit^^^i^ 

St Lxit^ju'Mmmmmi^-rimm^ 

f*:, BeMgZnCdS^{h^!ftitij»f<5, i3j;tA'BeM 
g Z n C d O^Yl:-&!^¥«#:^i:'*Wi Lv^. 

1 0 0 4 5 ] [m3(nmimmi ^mcnmmm(^s. 
m^m»<D^^Bmumxu. mmmzm^t^'v 
mimi. m^ixtzm&f}>(>mumz^ik'rizbT 

[0046] I27C0 ( a ) fc^-f J: 3 |r«^ 
1 1-§-tf7 T -f r«« 3 0 ±izm^t:^ U ^AM 3 1^1 

*K{i3 2*iffft-ri,, 

[ 0 0 4 7 ] <>:V>T'. 7* M;y:/7 7-{ tRIE^ffll^ 

'C{i, -1,0, o}i}\^coxhy-(rmzm3Mii>. 
rapg 1 0 ju acomittf 'J ^j>.m 3 1 i 0 

7m.3 o^mmi'mi:>tii>tx':^'yi-yi/in 

=5r*>^> 1 0 2 Ot:iit'#?IL, ^V^J^wmThl h V 

^i->i:^'>j'yj^commi^ixis.Kmt^-ti. 
coi}mx'ii'f-)&m±(n^mzmM. 1x^4 //nt-f ^ 

xmmihti, m^mi^tibmcos.'it/fv^ 

Afl3 1 {4. use?) ( d ) J: 5 tc^^ffitJ)!. 

(1,1, -2, 2)ffi^j^^L^r*«^>«:^|t]m;i-r 

. zmmitm 2 <ommum-kb mmm 

&^:Tlft:ZbX'mijmzm.m^j:^^^^sl. -fyr 

^ 3 0 (^^mi,zi,m^ ssiim^tuzbiiz^j: 
I. 

[0048] mifmzm^itzmit:^'*j ^yj^ms 1 com 
i^gp 3 4 m±m-^t h fe^iK 3 5 *%-r s s y 

feWti^* L, ^cnt tmxmzmm,z'f\t'^<^^-t 
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3 5 iT'efllL;t«Ki23 2 aJi.?-c7)2PtgE3 6T-*?4S§ 
^(wHScT) ( f ) St^aSSrftB* 

T1i. Il2<0^m«t|l|a!t, IS2cO*g«:RlgT- 
fiE^SaS 2 0 m ^ X-miiZWi S -ii-C, (feffi 2rS 

SI 1 2 -ri. 

coo 5 0] ttz. ^^mmmhm(r>mmmtmm 
\,z. ^mwm'f-<ri'mk^zmm-tt:ihi^x'^. mm's. 

mu ^j^m<^it^mzx^^mi¥m.y^^~ vmT 

^mx'hi. ttz, mt:9*j^2.m±izmfS.^iiim=F 

mz-o\>^xinmmi lx^^ihk m^xmxy r -t ^ 

mmb ixii^i\^ym<^^&mmi:^'rim^tm^ 

M g z n c d oii^it-^m^mi^Kcb'mt ii\ 
[005 1] m4cr)^mm] :^mm4(r)%im 

it:ff u ^j^mit^m^t^mmizm^ i . awss** 

i^mii!Mis.^$^ti z b xwmsiiim-timizm 

[00 52]5fe-f, m9(r)(a) {^^t-tot. 

CHi:-ri)1?-7r-<Ta«4 0±{;gjt;>yU'>AJB4 1 
Srl/xiiifiK^Sitl.^ ;<50Mi^'t1i, Mfl:;5'U'>A«4 1 
tcJf 4 3 4 2 b'i^isiiil . 

[0053] <J^V^T\ F >J;<i-f\^ytf>J ^A<mm^± 



xm^ . ^miim^t/f >j '^M.m<^^^uz < v ^^mb ^ 

I. StA'h y^^^/l-;*' ll'>ASr^^4/<iii-C-fit*&5-BHJ& 
■t&i:. ^yTl^m^tlX\>^^\>^\^yiii-)l-mzn 
£tlL7tM-fU'y>i.l4 l^ffi;<)>^>BK:i^TOL, 09 
CO ( b ) tZ^tXdlfZm^t:ff>J^M.M4 l«fflWJfttt 
te^^l«4 4*SffM?ill.. iM*«4;(0*|;ftB#4/ini 

t-B!<;^s:^^L/c*\ ^^mmmx'ii»mAmMi4 4 

liZ^^lt:bZ^i)>^fSMmBl^n«^lumbl. SI9 
« ( c ) atA'EI 1 0 CO ( d ) iz^s-fX 0 \,z%W&^W$i 
4 4 tCfig^ L^^MJS«lglf S4 5 |5l±*s^^ LTite-^ 
46*l4^Sl^t, I?«a«Sr^fKJ10xtmt:li^$-ti- 

[00 54] ^<rymiW^4/j.ui,zm.LmiO(^ (e) 

tfzmxi,imMz-mm^j:^^ith z b 

ibximx 0 i^^-^mz^^thKi&m&^&mx'^ 
s . ^fc . ^i^mmmzts <- >-c t , sii (nm&^^xm 

sii-cv^i.*^ mi<7)mw&mi>zmm^tiij^oi,zm 

[ 0 0 5 5 ] ^tln :^mimmii^ i (omtmrnb mm 

iz. ^mm'f<7)m&^zmmi•i>zbi}<x■^ , Mum 
it^'j '^j^^coit^mizxi^mii^m:^^ ^- mi- 
*s»«?iis*>\ ^wmmi:m\^x^ii:u—f'-m 
nmis.tizbijX'^. f&(r)ii^mt^M'iFb tx^mi 

Miz-oK^x tsmm^ ix^'^itK ik(nxux-7T-t'y 

[0056] [m 5 commmi ^mM<^m s mm 

m^-ti zbX'i&m^^i&m-tmmzm-:i\.''Xii 
0,011 mm 1 2 s:#,^L^**^>siBj-rs , 

[00 57] 5fc-r. H 1 1 CO ( a ) {C^-f J: ^ 

^cfflti-i,Hf7T^ r««5 o±Kg-fi:;y'j'>AJi5 

1 iii:v^T-, x-yf-y^^^coffico^rffitc 
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[00 58] ;j:V^T\ hUj(f-JV^'0'';Ai:%m4uu 

u A« 5 1 mmizi±mm^Bmm s 4 ^^ms 

«-tl..Ii:*>^., ^ < 5 3 ^^^^jSG 5 2 ^ 

ftjSJK2rftB#l//iiii L. HI ( c ) atXHl 2^0 

Mmm^m i o /tintit:^s-^^ . z<ox o 
^<^Mmi:m±i,z J: -3 T . 5 6 imcommi ft tt ' 

[0059] ^cnmamA umttzmtm 1 1 o ( e ) 
vmmm<Ti. ttMrnmi^m^zm^ti 
ti'hm2<7)ii^^^^xmi,zwntimzs&^m^^miifi 

mm±m^mm'^-oxmm'^^-^is^imM 

^mm^^izbi}^x'ti. 

[ 0 0 6 0 ] i!t . ^mmi>m i couMje^i: i^^ 

^ 5rm-ti. zthx'^. iiicn^^t^m^t ixmmi 
^mx'hi. tfz. mit:^')'^M.m±i,zmis.^iiim'?- 
himix-mmm^itztinmmi:(^t'y s. -y 

mz-y\,^xmmmi ltv^i.*\ ^kcozmx-yr-ty 
mzmmt^ zbi> ^mxh i . 

[006 1] 

{wnmm ^%^n<r)m.wifii^miif.mm.9iijm\.z 
^zwmh^(^\,z. ^m&'^mmLk^^tih , 

■ktt£%^mMm,b<n^-^Ut.X:mi (=tit;L . 



[ 0 0 6 2 ] i/o. ^%^m^<mi-(m^-mx: 
\i. ^wmmms^(mm^fif:.^i^im=i-mw*z 
Mmthfz^. m'fizwi^^mz^mhz bii^x- 

[01] *l6BJc7)M«^(*««SfBfil«3rffi<7)^ 1 (7) 

^"^^-txwkmm. ( b ) {iffi?a''N''x y r m<m^ 
tx:<nummmx'hh , 

mmm.'n:Lwmmx-h'^x . (e) {±«i^ri*itf4*sr 
(mmm. t x-coxm^mmx-h i . 

[H4 ] *^B^«OM^b!|%¥»«c<Ottft^*^r&(0|| 1 cr> 

yx'hh. 

[05] *l6B^«oa^k»«!i4^*<o*Sftfig*:frat^7)^ 2 CO 

mmmi.mtx'<^xmmmm. ih) imamm^ 
&MMnmi&xm t x'cr>xmmmmx'f) h > 

mmmcr>xnmmmx'h -> t , ( d ) \m.ij^^^^ 
^txw^mu. (e ) \i.m.it/j' u Aiote-^gpt^s 
WMt^^-f ixntxcnxmrnmrn. (§) {iM'ft;;{?u 

[07] ^mn<nmm^m>^mmmm 3 ^ 

mmm.<nxwmmx'h -^x. ( a > {ig-ri:;?' u 
mm^ntx'<nxmm!m. ( b ) {siHia5<r)jgi£i 

^xm x'coxwmmmx'h i . 

mmmm<^xmmmmx'$) ^x. ( d > «ii:frit]fi!c:fts- 
Tsktxmmmm. ( e ) ^bxf -^.a iois^^kks 

sigtt'coigiffsia, ( g ) i,imit>tfu 

[09] ^m<r>mmmi*:(^^mmmm4ff) 

mmmm<nxmmmmxh ^ t , < a > jis-ft^' u a 

n<miR&M:xmtxcr,xm\mm. (c)i,im\:jfu 
AJi«oflis-[pifi£ftxs t x'coxmimmx'h i . 
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imi 0] :^miomitmmm^mumcr>m4 
<^mmmcDxmmmT3b ^x. id) amt:^ • ; ^ 
^M<^m'^m^i!'hxmtT<7)xmmm. (e) a 

mil] ^mcomm^m^mmmmms 

^Mcomizmam^tiJMt x-c^xmmm. 
( b ) \imt^v^M,mcommmxmtx'^xmmm 
m. ( c ) 0 ^yj^mmmmxmt tcox 
mmx'hi>, 

imi 2] :^mc^mm^mwmmmm<7)m5 
mm^m^t-rhxntxiryxmmm. m \i 
{mi3]m:nm.wii^mi^<r)mm^ijm-m<r) 

mtx'<^xmmmm. (h) ammmmm^xm 
tTff)xmmmm. ( c ) mmm^^txmm 

m. ( d ) liMit/i- >J '>i>.lo«S-&gp*s4-f|,xg t X' 

<^xnwimmx'f)h, 

mi 4] m^comim^mi^mMLmmcomcr)- 



xmtx'coxmmmm, ( c > nmf^m^^^txm 
Mmm. ( d ) umit:^- u ^^j^nm^iji^-r?, xm 
tx'coxmmmmvii^h. 

mi5]m^mm^mr)^m-^i}m(^-m<o 
xmsimmx'h-ox. ( a ) tmrn-?:^ i'com^xmt 
X'(r>xmmm. ( b ) imm^mmcommxmt'c 
coxmmm. ( c ) im:^fii^^i73k-rxmmiT 

m<r>xmimmx'3i nx. < d > ktrnt^ y '^M,m(^m 

^ut^^-f^xntx'cnxnmmm. m umt^ffv 
"^j^^mmtxmt x'<Dxmimmx'hi> . 

I 0, 20, 30, 40, 50 -<ryT-i7m^ 

II fSja>'N'>y7rfl 

12, 21, 31, 41, 51 ^^tT^j-iJ 

1 5, 26, 34, 4 5,55 
24 BBPgP 

2 5 iHmftil 
44 A^^^^Ji 
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